Variation in maternal care influences ventromedial hypothalamus activation in the rat.
Natural variation in maternal care in the rat is an important source of individual differences in the female neuroendocrine system and sexual behaviours. Thus, females reared by low licking and grooming (LG) mothers are sexually more receptive to males, showing higher lordosis ratings, and are more motivated to mate compared to female offspring of high LG mothers. In the present study, we investigated the effect of natural variations in maternal care on the ventrolateral part of the ventromedial hypothalamus (VMHvl) cell population and on the reproductive success of the female rat. Immunohistochemistry for phosphorylated oestrogen-receptor (pER) α and progesterone receptor (PR) were used to study the VMHvl of female offspring of high and low LG mothers at pro-oestrus and dioestrus. A second experiment investigated sexual behaviour and the effect of mating on c-Fos expression in the VMHvl of pro-oestrus and ovariectomised high and how female offspring. Lastly, we investigated the maternal effect on the establishment of the progestational state. A greater number of VMHvl pERα immunoreactive cells was found in the pro-oestrous female offspring of low LG mothers and PR was most abundant at pro-oestrus compared to dioestrus in both high and low LG females. Interestingly it is the less receptive high females that show the greater c-Fos expression in the VMH after mating in the pro-oestrous group. The difference in c-Fos expression after mating disappeared when the two groups were ovariectomised and received steroid replacement. Finally, low LG female offspring reached pseudopregnancy more often when receiving only seven intromissions at a 5-min interval compared to high LG females. Lower levels of maternal care may favour the reproductive success of low LG offspring by increasing pERα and oestrogen-dependent lordosis behaviour and lowering c-Fos after mating, resulting in inhibition of termination of oestrus.